This study aims on to evaluate the statistical power of 40 published articles in Turkey. In order to maintain consistency, only the most common statistical test (t-test) was power analysed, alpha was held at a uniform value of 0.05 and Cohen's (1977) definitions of small, medium and large effect sizes were adopted. The Sample Power software was used in all analysis. A total of 40 articles, 24 of them include the gender effect and 16 of them include birth type effect on the birth weight of lambs, were used. An average power estimate for small effect size was 0.062 and 0.05, for medium effect size was 0.534 and 0.347 and for large effect size was 0.598 and 0.854. The statistical power appears to be adequate only for large effect size criteria in these studies. If 0.80 was taken as an adequate power, the results indicate, for gender and birth type factors that none of the studies had adequate power to detect a small effect size, % 57.1 for gender factors and % 83.3 for birth type did not have adequate power to detect a medium effect size, and % 60.9 for gender factor and % 28.2 for birth type factor did not have adequate power to detect even a large effect size. The application of the power analysis is recommended. COHEN (1977) wurden die Variablen klein, mittel und groß definiert. Insgesamt 24 der ausgewerteten 40 Veröffentlichungen zu den Lämmergewichten berücksichtigten den Einfluss des Geschlechter-und 16 den des Geburtstyps. Für den Geschlechtstyp bzw. den Geburtstypfaktor wurden die Mittelwerte für die Variable "klein" mit 0,062 bzw. 0,05, für "mittel" 0,534 bzw. 0,347 und für "groß" 0,598 bzw. 0,854 ermittelt. Lediglich die Ausprägung der Variable "groß" erwies sich annähernd als signifikant. Bei einer Prüfgröße von 0,80 ließ sich keine signifikante Beziehung zwischen Geburtstyp, Geschlecht und Geburtsgewicht belegen. Auch die angenommenen Variablen bei den Häufigkeiten "mittel" für Geschlecht 57,1 % und Geburtstyp mit 83,3 % sowie bei "groß" für Geschlecht 60,9 % und Geburtstyp 28,2 % ergaben keine signifikanten Korrelationen zwischen Geschlecht und Geburtstyp. Die Anwendung der Power Analyse wird empfohlen.
Introduction
The power of a statistical test is defined as the probability with which the null hypothesis is rejected when the data are generated by the alternative model. That is, power is a measure of the ability of a test to distinguish between the null and alternative hypothesis (SOLOW and STEELE, 1990) . Moreover, epistemologically, power analysis is important for the interpretation of results when the null hypothesis is not rejected. Operationally, power analysis is important during the planning of experiments to avoid vasted time and effort on a program that is unlikely to yield useful information (GERRODETTE, 1987) . It is known from the vast body of literature that power, sample size, effect size and probability of Type I error (α) are the four interrelated components on which statistical hypothesis testing is based. Each of these components is a function of all the others. Statistical power, therefore, is a function of a sample size, α, and effect size. Increasing sample size, α or effect size always increases power (CHASE and CHASE, 1976; COHEN, 1988) . The effect size is the component of power least familiar to many researchers, effect size must be specified explicitly to calculate power even though it is the component of power least familiar to many researchers. The effect size is defined as the absolute difference between populations in the parameter of interest scaled by the withinpopulation standard deviation. Therefore, the effect size is effect scaled by standard deviation (STEIDL et al., 1997) . Generally, three levels of effect size, as suggested by Cohen (COHEN, 1962 , 1977 are used ( Table 1 ). The effect size and power often are not considered in the planning and reporting of studies include the effecting factors on birth weight of lambs. The goal of this article is compute the power of the articles include the effecting factors on birth weight of lambs in Turkey. Varies with table size Material and Methods A total of 24 articles include the gender effect and 16 articles include the birth type effect on birth weight of lambs were used. For gender and birth type, power was computed for a total of 82 and 71 statistical tests in these articles respectively. When unequal sample sizes were in a statistical test, the harmonic mean function of the sample sizes was used. In such cases, harmonic mean of 1 n and 2 n is obtained from; The researcher may determine the statistical power of the significance tests by using the sample size, Type I error rate and effect size estimate. For most common statistical tests power is easily calculated from tables (COHEN, 1988; ZAR, 1996) or using statistical computer software. In order to examine the power of the t-test in this study the statistical computer software called Sample Power was used. Also, in order to maintain consistency between this and most other reported statistical power surveys, a number of conditions were standardized:
a. only the most common statistical test (t-test) was power-analyzed; b. alpha was held at a uniform value of 0.05 and a non-directional alternative was assumed for all studies; c. Cohen's (COHEN, 1977) definitions of small, medium and large effect sizes were adopted. Penick and Brewer suggest that "the use of the small effect size in estimating the power of the studies reviewed can be considered to be a liberal view" (WOOLEY and DAWSON, 1983) .
Results For gender factor, statistical power of the sample of 24 articles to detect small, medium and large effect sizes are shown in Table 2 . If 0.80 is taken as an adequate level of power the results indicate that none of the studies have adequate power to detect a small effect size, 57.1 percent did not have adequate power to detect a medium effect size and 60.9 percent did not have adequate power to detect even a large effect size. For birth type factor, statistical power of the sample of 16 articles to detect small, medium and large effect sizes are shown in Table 3 . If 0.80 is taken as an adequate level of power the results indicate that none of the studies did not adequate power to detect a small effect size, 83.3 percent did not have adequate power to detect a medium effect size and 28.1 percent did not have adequate power to detect even a large effect size. The mean power estimates and related measures for the entire sample are presented in Table 2 and Table 3 . An average power estimate of 0.62 and 0.05 were obtained for this sample assuming a small effect size of gender and birth type factors respectively. Assuming a medium effect size, the mean statistical power was obtained to be 0.534 and 0.347 for the factors respectively. When a large effect size is used as a criterion, the mean statistical power was obtained to be 0.598 and 0.854 for the factors respectively. Under large effect criteria, the statistical power of this sample appears to be adequate. Assuming the small and medium effect size, the mean statistical powers were less than recommended level of 0.80. Discussion Do the researchers need power at all? The answer to this question depends on whether researchers believe that they have to make a decision after an experiment or not. Statistical power is of more than academic interest. It is important because the failure to detect an effect when it is present may result in erroneous policy decisions to curtail or not to implement beneficial and needed services, especially in an economic climate favouring such decisions. Moreover, but perhaps of less direct importance for practice, inadequate statistical power may result in erroneous conclusions being drawn from tests of important theoretical propositions (ORME and COMBS-ORME, 1986). The present study has shown that, the importance of power analysis is not yet appreciated amongst animal breeding researchers in Turkey. Clearly, power analysis is being largely ignored. Researchers are unfamiliar with the concept of power analysis, or are not convinced of its fundamental importance. This study clearly indicates that reported results about the effect of birth type and gender on birth weight of lambs are not supported with statistical power analysis. The statistical power analysis should be used by animal breeding researchers in order to have adequate validity and confidence in their reported findings. There are several methods which can be used to increase the power of an experiment: increasing α , increasing sample size and enhancing the magnitude of an effect (ROTHPEARL et al., 1981) . A final statistical method to increase power is to combine several studies in a type of "meta-analysis".
